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Investigation of Martensitic Transformaticn ir Austenitic Powler
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the separated-out residue. The electrolytic residue ¢oe
not contain austenite crystallites. As an e*vcurolvt»,
an aqueous solution of hydrochloric acid {1%) was used,

The currert density was 0.01 to 0.02 A/cm2 with a=n elaztroe-
ly3is duration of four hour . The used specimens of the
steel ghLQM (1.5 C, 12% and 0.3% Mo) were quenched from
1 150 “C and had an austenltlo structure with recidual
oarblu—s {see micro-photo, Figure la). Figure 16 shows a
magnified photcgraph of the powCer. Comparison of the twe
photographs shows that the thus produced powder is
monOfrySuaLllne, i.e. each particlz in the pﬂwqcr is one
grain, since the dimensions of the powder parul les are
about equal to those of the (largest) grains in the
metallographic cut. Study of the martensitic transformstion
of isolated crystals of austenite and of austenite 1n a
monolithic specimen was carried out magnetically on an
Akulovatype anisometer. The specimens were quenched from

1 150 “C and, following that, martersitic curves were
plotted during cooling from room tempsratures to the
temperature of liquid nitrogen, bcth for the specimen and
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Investigation of Martensitic Transbrmation in Austenitic Powder

for powder produced from the same specimen. The tempera-
ture at which austenjte begins to transform into martensite
was found.to be -25 ~C for the solid specimen; cooling
below that temperature brings about normal martensitic
transformation. Cooling 8f austenitic powder of the same
composition down to -196 “C did not bring about formation
of martensite, as can be seen from Figure 2 in which the
martensitic curves are graphed for both the s0l1id specimen
and the powder. This effect is not due to the possible
saturation with hydrogen during electrglysis of the
austenitic powder. Annealing at +200 “C of the powder as
well as of the solid specimen did not bring about any change
in the behaviour. The powder did not assume a tendency to
become transformed and for the solid specimen the marten-—
sitic point also remained the same. Intensive deformation
of the powder at, room temperature (by means of a pestie ir
a mortar) results in the formation of about 5 to 10%
martensite and the quantity of martensite does not increase
during subsequent cooling down to the temperature of liquid
nitrogen. The obtained results confirm the absence of
Card3/4 martensitic transformation in isolated austenite crystals,
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S0V/126-6-5-37/43

AUTHORS: Gulyayev, A, PD and Sanchuk, Ya, E,

TITIE: Effect of Deformation on the Austenite Crystal Lattice
Constant in Steel Kh18N9T (Vliyaniye deformatsii na
parametr kristallicheskoy reshetki austenita stali
Kh18N9T)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 5,
p 947 (USSR)

ABSTRACT: The effect of plastic deformation on the crystal lattice
constant of the solid solution in austenite stainless
steel Khl8N9T was studied, The steel had the following
composition: 0.09% C, 18.8% Cr, 9.7% Ni, 0.79% Ti,

0.63% Mn and 0.46% Si. The steel was in the form of a
wire, 1 mm in dia., and it was subjected to one of the
following treatments:
a) hardening, or b) hardening with subsequent gtabilization.
In the former case samples were heated to 1150°C and
quenched in water, In the latter case, samples were
hardened by heating to 1050°C and quenching in water a8d
were subsequently stabilized by 12-kour heating at 800°C
The former treatment produced a saturated solid solution
Cardl/3 of carbides. The latter treatment produced, in the
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S0V/126-6-5-37/4%
Effect of Deformation on the Austenite Crystal Lattice Constant
in Steel Kh18NAT

stabilization stage, separation of carbides out of the
s01id solugion. In the first case the lattice constant
was 3,590 and in the second 3.583 X, After thermal
treatment,samples of 120 mm length were subjected to
plastic deformation by extension up to 8%. Pleces of
wire were cut out from the deformed samples and Debye
X-ray diffraction patterns were obtsined. The samples
were etched in aqua regia down to 0,7 mm dia, A PRK-2
camera was used. Chromium emission from a BSV-4 X-ray
tube was employed and the patterns obtained were
measured using a Zeiss comparator. Fig.l shows the
lattice constant of the gamma-phase as a function of de-
formation (extension), ghe upper curve refers to the
samples hardened at 1150 C (saturated solid solutions).
The lower curve represents samples which were hardened
and stabilized, The lattice constant of the gamna-phase
in the hardened samples decreases with increase of
deformation. This is taken as an indication of de-
Card2/3 composition of the solid solution, This decomposition
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BEffect of Deformation on the Austenite Crystal Lattice Constant
in Steel Kh18NOT

frees carbides from the solution and is accompanied
consequently by a fall of the lattice constant. Bxtension
also produces transformation of the gamma~phase into the
o-phase, The amount of the a-phase increases with
extension and at 4% deformation it is present in
neasurable amounts. The lattice congtant of the a-phase
also decreases with increase of deformation. Deforma-
tion does not affect the lattice constant of the gamma-
phase samples subjected to stabilising treatment. This
is because the stabilised samples already contain
appreciable amounts of carbides which have separated out
of the so0lid solution, There is one figure,
ASSOCIATION: Moskovskiy vecherniy mashinostroitel'nyy institut
(Moscow Evening Machine Construction Institute)
SUBMITTED: May 25, 1957
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S0V/126-7-h-8/26
AUTHORS: Gulyayev, A.P. and Taratorina, M.V.

TITLE: The Effect of the Heating Rate on the Transformations
‘ in Steel During Tempering

PERIODICAL: Fizika metallov i metallovedenive, 1959, vol 7+ Nr 4,
pr 544-550 (USSR)

ABSTRACT: Electrotempering, i,e, tempering by passage of electric
current, has hecome a practice widely adopted in
industry and this prompted the authors of the present
raper to study the effect of the heating rate on the
transformations taking place in steels during tempering,
a problem which so far has received attention of the
Soviet workers only. The present investigation was
carried out by means of dilatometsric and hardness
measurements, X-ray and metallographic analyses and
anisometric determination of the quantity of the
rctained austenite. High-carbon steel Ul2 and a
congtructional steel St.45 were used as the experimental
materials; for the sake of greater accuracy, silver
stcel wire was used for the preparation of the test
plieces, 100 mm long and 3 mm diameter,. Prior to the

Card 1/9 tempering experiments, the test [ieces were quenched
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The Effect of the Heating Rate on the Transformations in Steel

During Tempering

from 1100°C (steel Ul2) or 830°C (steel st.45),
transformations taking place at r
rates (2.7 x 10-2 to 3.2 x 1¢p-1
1200°C/hour), attained during furnace tempering were
studied with the aid ot an optical dilatometer; those
occurring at faster rates of heating (0.7 x 1p-2 to
9 x 102 “c/sec), attained during electrotempering, were
investigated in a Capacitance dilatometer desiygned by
Panov (Ref 5), Since the working length of the test
l'ieces in the former and latter case was 50 and 75 nmm
respectively, the curves obtained for the shorter test
Pleces were re-plotted to give data relating to 75 mm
length, In the case of steel St,4s, identical dilato-
meter curves (AL, mm versus temperature,A°C) were
obtained at a11 heating rates between 100 and 1200°C/hour;
& curve of this type isg shown in Fig 1 (curve 1),
curves 2, 3 and 4 ip Fig 1 are the dilatometer curves of
steel Ul2 heated at 1200, 300 and 400, and 100 ana
200°C/hour, respectively, Fig 2 shows the dilatometer
Card 2/9 Curves of steel Ul2 heated at (1) 900, (2) 750,

The
elativeiy low licating
°C/sec or 100 to
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The Effect of the Heating Rate on tie Transformations in Steel
During Tempering '

Card 3/9

(3) 490, (4) 320, (5) L07 »nd (6) 0.1°C/sec. The
dilatometer curves of steel S5t.45 heated at (1) 680,

(2) 400, (3) 70 and (4) 0.1°c/sec are plotted in

Fig 3. (Curves 6 in Fig 2 and 4 in Fig 3 were obtained
with the aid of the optical dilatometer), In the next
series of experiments, the carbon content in the a solid
solution and the proportion of retained austenite in
steel Ul2 were determined by X-ray diffraction. The
test pieces were heated to various temperatures at
various rates of heating and quenched in water
immediately after switching off the current. For
comparison, test pieces heated to ecach tempering
temperature at O.5°C/sec and held at the temperature

for 1.5 hours were also examined. The X~ray diffraction
patterns were obtained with Fe - K radiation; from the
variation of the distance between the (211) - (112)
doublet, the variation of the tetragonality of
martensite was calculated and the carbon content in the
a solid solution was determined. The carbon content (%)
of martensite in steel U2 ag a function of the tempering
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The Effect of the
During Tempering

temperature (°c) and the heating rate (°C/sec) is shown

in Fig 4, The proportion of retained austenite (%)

and microhardness (Hy) of steel Ul2 plotted as functions
of the tempering temperature and the heating rate are
shown in Fig 5 and 6 respectively. (The lowest curve in
each of these three figures was plotted for specimens
heated to the tempering temperature at O.5°C/sec and
held at the temperature for 1,5 hour). The proportion

ermined by visual

e homologous lines

these data Were made more accurate
by determining the quentity of the retained austenite

with the aid of an anisometer, Regarding the metallo-
graphic analysis, no difference in the microstructure due
to different rates of heating was observed under the

in steels tempered below 600°C. The

comparison of the intensity of th
(Nechvolodov method) ;

C for 1.5 hours, are shown in Fig 7
tron microscope
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The Effect of the Heating Rate on the Transformations in Steel
During Tempering

was it possible to show that the microstructure of
the tempered steel was, in fact, affected by the
heating rate even at low tempering temperatures. The
microstructure of steel UL2 quenched from 1100°C (as
revealed by the electron microscope) is shown in
Fig 8 (x1200). The electron microyhotographs of the
same steel, heated to 200°C at 750 C/sec and heated
to 200°C at 0.5°C/sec and held at the temperature for
1.5 hours are reproduced in Fig 9a and b respectively,
Fig 10 shows the electron microghotographs of steel Ul2
whigh after guenching from 1100 C waso(a) heatsd to
300 C at 750 C/sec, (b) heated to 300 C at 150 C/sec and
(v) held at 300°C for 1,5 hours having been brought to
this temperature at 0.5°C/sec. The experimental results
obtained by the present authors show that increasing
the rate of heating results in partial suppression of the
first transformation, although the temperature range at
which this transformation takes place is significantly
shifted only when the rate of heating exceeds about

Card 5/9 500°C/sec. At slow rates of heating (0.1°C/sec or less)
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The Effect of the Heating Rate on the Transformations in Steel
During Tempering

such as are attained during furnace tempering, the

first transformation begins at approximately 80°c;

this is marked on the dilatometer curve by the point at
which the volume (length) of the specimen begins rapidly to
decrease (comp Fig 2 and 3). Judging by the dilatometer
curves, the first transformation still begins at about

80° C even wnen the rate of heating is raised to

490°C/sec; when, however, a heating rate of 730°C/sec is
employed, the transformation bkegins at 330- 350° C; at the
rate of 900°C/sec it starts at 430-450°C. The same

effect is revealed by the difference in the carbon

content in the a solid solution in steel specimens heated
to various temperatures at various rates of heating,
although the X-ray analysis gives the beginning of the
transformation at temperatures lower than those
determined by the dilatometric measurements. While the
temperature range of the first transformation is shifted
at fast rates of heating only, the degree of decomposition
of martensite iy affected by the variation of the heating
rate throughout the range of heating rates employed in
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The Effect of the Heating Rate on the Transformations in Steel
During Tempering

the experiments. This is shown clearly by the
dilatometer curves, while the X-ray data also indicate
that the faster the rate of heating, thne lower is the
degree of decomposition of martensite. These findings
were confirmed by the results of the metallographic
analysis: electron microphotographs show that both the
quantity of the precipitated carbides and their particle
size decrease as the heating rate during tempering
increases. Regarding the second transformation,
i.e, decomposition of the retained austenite, it occurs
at the studied rates of heating, although the positive
dilatometric effect (expansion), characteristic for
this transformation,; is observed only at heating rates
not exceeding 100°C/sec. (Compare Fig 1 and 2),
Since anisometric measurements of the proportion of the
retained austenite in specimens heated to various
temperatures at various rates of heating showed that
austenite does, in fact, decompose even at heating rates
as high as 750°C/sec. it is suggested that the

Card 7/9 discrepancy between the X-ray and dilatometer data might
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The Effect of the Heating Rate on the Transformations in Steel
During Tempering

be due to the fact that the retained austenite decomposes
only during cooling from the tempering temperature, when
comparatively fast rates of hecating are employed;

this problem, however, requires further study. The
dilatometer curves of stecl specimens hecated at the
rates of 750 to 900°C/sec show absence of any volunme
changes in the 300 to 4¢o°c temperature range which
could be taken as an indication that the transfiormations
are completely suppressed in this temperature range;

the results of the X-ray analysis, however, show that
under these conditions there is a =slight decrease in

the degree of tetragonality and in the proportion of the
retained austenite. It is therefore more likely that

at fast rates of heating the transformations are
completely suppressed at temperatures up to 200°c, atter
which both transformations take place simultaneously,
the volumetric changes caused by them caucelling each
other; when higher temperatures arce reached, the first
transformation predominates which results in contraction
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shown by the respective dilatometer curves. There are
10 figures, 1 table and 5 Soviet references.

ASSOCIATION:Tsentral'nyy nauchno-issledovatel'skiy institut
tekhnologii i mashinostroyeniya (The Central Research
Institute of Technology and Mechanical Engineering)

SUBMITTED: December 3, 1957
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AUTHORS Gulyayev, A. P., Sanchuk, Ya. E. 50V/163-59..2..32 /48
TITLE: Production of &-Martensite in the Plastic Deformation of Steel
" (Obrazovaniyoe g-martensita pri plasticheskoy deformatsii staltl)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 2, pp 181-185 (USSR)

ABSTRACT: The formation of g-martensite in the plastic deformation of
steel of the type 1Kh18N9T was investigated. The sample was
investigated radiogrephically after the thermal treatment in
order to detect the phases. No hexagonsl vnhase was found in the
sample immediately after hardening at 1050 1150°. A Y- and an
o-phase were detected in the steel sample after hardening at
1150°-1200°. A hexagonal g-phase could be detected in steel
samples which were hardened and then deformed at 20° in the
case of a certain degree of deformation. The influence of the
hardening temperature on the formation of the £-phase in
martensite is given in figure 1., The phase composition of steel
after the deformation is summarized in table 2. The £-phase is
formed according to the reaction Y-—>E —» ¢ in the case of

card 1/2 a lower degree of deformation. The a-phase is formed accerding

i ’*’i it
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Production of g-Martensite in the Plastic Deformation SOV/163-59-2-32/48
of Steel

to the reaction Y — « in the case of a deformation degree of
more than 18 %. The paremeter of the crystal lattice of the
Y-d-phases were determined and are given in table 3. The
€¢-phase is formed in the deformation of stainless austenite
steel and has a hexagonal structure. A reduction of the
nitrogen content and other elements in the solid Y-solution

is favorable for the formation of € -martensite in the
deformation. The reduction of the deformation temperature is as
well favorable for the production of g-martensite. The
radiographs of cobalt and those of the steel type 1Kh18N9T
were taken and are given in figure 4 for comparison. There are
4 figures, 3 tables, and 5 roferoncesn, 2 of which are Soviet.

ASSOCIATION: Moskovskiy vecherniy mashinostrcitel 'nyy institut
(Moscow Evening Class Machine Building Institute)

SUBMITTED: July 8, 1958
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S0v/163-359-2-19/48

Gulyayev, A. P., Artem'yeva, S. I.

Simplified Methods of Determining the Heating Tiue of $teel
Products in Salt Baths (Uproshchennyye metody opredeleniya vremeni
nagreva stal'nykh izdeliy v solyanykh vannakh)

Nauchnyye dcklady vysshey shkoly. Metallurgiya, 1959, Nr 2,
pp 103 - 108 (USSR)

The thermal treatment is a temperature-time process. While the
temperature values of the conversion procesuses are exactly known,
this is not true for the time values. The heating time depends
on many factors. Due to the manifoldness of the heat-treated
steel products, it is impossible to set up a general relation
between form and heating time. In the present paper, the heating
times for simple geometric forms of steel were determined. For
the total time of heating, the following equation is set up:
Tiotal = A + B, A representing the time until the attainment of

the temperature prescribed, and B the time nscessary for the phase
conversions . pgquired. Figure 1 shows the dependence of the heat
content g / external and internal hardness of a cylinder on the
time of heating. For the investigated bodies with 25 mm diameter
or edge length, B= 1 minute. Figures 2,3,4, and 5 show the

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



Simplified Methods of Determining the Heating Time of $0V/163-59-2-19/48
Steel Products in Selt Baths

heating curves for ball, cylinder and two parallelepipeds. The

formula for the total duration of heating, on the basis of the
experiments, is indicated:t , = O0.1KK,D + 1 (D = diameter or

edge length, K = form coefficient depending on the shape of body;

the coefficients for the geomeiric forms indicated are given in

tables 1 and 2; K1 » length coefficient depending on the ratio

—%— . The formula derived applies to values of D between 10-15
and 50 - 70 mm. There are 5 figures and 2 tables,

ASSOCIATION: Hoskovskiy vecherniy mashinostroitel'nyy institut (Moscow Evening
Course Institute for Machine Building)

SUBMITTED: March 5, 1958
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AUTHORS: Gaiyarsey, h.P.. Doxtor of Teonniozl SCieﬂZﬁS’ FProfessor,
" Lepnev, S.V., Engineer and I\, udhi Ya.M.. Cardidate of

TITLE:

PERIODICAL:

ABSTRACT:

Cardl/3?

Technical Sciesncas

High-sireaoghth Au
visokoy pr::LLu-

Steels (Austenitnyys stali

tallovsderiye © Termicheskaya Obrabotka Metallovw,
959, Nz . po X0 - 15 (USSR)
Investigaticsa of the gtai“leﬂs steels BIOCL and BI92S
kas  <hoewn %hav 1f the martencitic point 1s at room

v,

temperveturs, svan if the xarbea content iz 0.05 - 0.10%, >
it i3 poszitle fo u“*'*e ah a high str=rgrh (90 -- 120 kg/mm")

cenbired with a dont! 7oand H.lp any ,czongt'l. The
authrrs of this © have att»mptul to verify on a
serizs of higne-nicisl content steels the earlier eXpressed
assunpbicn Tha?t cptimum mechanical prepertiss are achieved
if *re %euw hemperabure corresponds with the tsmperature
cf the nmartasnaitic print {Anthor's Certificate dated
Mas-:h 25, 1957, Nn 1100%2), M sxperiments were carried
cut on twe series of heave, one wit : content of

C.2%0% and xzl.uiksl zcontents of 20.9, 25 23,3, 24.3, 25.6
and ’En the LY irbon »onf s of C.41% and
- ‘ . 5

71 C'ra ; lqr'x x'rmm.n <7
:m i
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High-strergih Anzzenitis Steeis SUV/LZY 59-L4/17

The contents of the usually present sdmixtures ware
0.57 - 0.5% Mn, 0.30% Si, 0.019 - 0.020% S and
0.015 - 0.08% P.{The experimental part cf this werk was
carried out with the participation of Ye.V. Yegorov).
The specximens fcr tensile and impact tests were groduced
from forged rods which were hardened from 1 100 “C and
ccoled in air and fcllowing that,were tested at room
temperature. The mechanical properties of the experimental
alloys a3 a functicn of the nickel content are graphed
in Pigure 2., The authors summarise their conclusions as
follows: 1) steels of the tranaient class possess a Dar-
Ficular combinetion of mechanical preperties which are
rot epcouatered in steels of cther types, These steels
san have low yield peints (20 - 40 kg/mm<) combined with
high zltimate etrength values (100 - 200 kg/mm<). The
mzahanizal properties of these steels depend predominantly
on the abiliity of austenite to changs intc martensite
during deformaticn and alsc on the resistance to fracture
¢f the martensite whioch forms during the tests. If
Lhardening martensite is prezent in the initlal structure,
its strangth alco determines the meshanical properties of
Card2/3  the steel: 2) %ensile tests of nickel steels of the

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"
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High-strengtn Ausvenite Sthesls S50V/129--59-.1--4/17

trencient '-a»g/ﬁgqtain 0.26% C with an initially pure
augtenivic structure,revealed that surh steeis have a

high plastic dplcrma+1on (elongation up to GO%): the

f racture takss place withous necking, wnrrebv the value of
Se relative: elcngation is larger than the+ of the relative
transverse ccntracticn. It was zonfirmed ‘hat for steels
with unsta®ble awenive, it is pessible e obtain a
comtination of ut"epg+h and destilivy which wpparently
zanﬁob be¥:! gﬁh .eved for steels of other types of strusture.
There ars & L1guzes 1 ueble and &4 references, 2 cf which

are Be X’l"!"i £ E:_'j,",i and 1 (_,ernlano

Card 3/3%
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ABSTRACT:
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Gordon, I. Z., Gulyayev, A. P. S0V/163-59-1-42/50

Influence of the Duration of Drawing Upon the Mechanical
Properties of Steel (Vliyaniye prodolzhitel'nusti otpuska
na mekhanicheskiye svoystva stali)

Nauchnyye doklady vysshey shkoly. Metallurgiyas, 1959, Nr 1,
pp 220-224 (USSR)

This is an invegtigaticn of the problem, whether in caues
where by means of different drawing methods the same hardness
is obteined, the other mechanical properties are also egual.
Disks made of steel 50 and steel 40KhNMA with 2 diameter of

20 mm and a thickness of 6 mm were investigated. The steel 50
wes water quenched at a temperature of 840%, the stecl 40KhNMA
was quenched in oil at 850°. Afterwards the disks were subjected
to & drawing treatment at different temperatures (200-600°)

and different halting times varying from 9 minutes to 24 hours.
Equations (1), (2), and (3) are given. They hold for drawing
temperatures of 200 to 600 degrees and for halting times {rom
10 minutes to 24 hours. The values for the hardness, the
temperature and the duration of drawing were obtained ac.ording
to these equations and the diagrams (Figs 1, 2) were plotted.

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"
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Influence of the Duration of Drawing Upon the S07/163-59-1-42/5C
Mechanical Properties of Steel

Such drawing methods were selected which yielded hardness
values of 30, 39, and 40 RC with steel 50 and values of 30,

40, and 45 Rc with steel 40KhNMA, Rc denoting the Rockwell ¢

hardness. The samples were treated under these conditions and
their properties were determined. The investigamtions showed

that if different drawing methods yield the same hardness, the
other mechanical properties are also equal. The drawing methods
for both steel types investigated can be selected according to
the diagrams pregented in this paper or according to equations
(2) and (3). There are 2 figures, 7 tables, and 1 Soviet refererce.

ASSOCIATION: Moskovskiy vecherniy mashinostroitel'nyy institut (Moscow
Evening Class Institute of Machine Building)

SUBMITTED: March 5, 1958
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sOV/126-8-3-31/33
Gu}‘xmwkwﬁ. and Zelenova, V.D.
Investigation of the Pearlitic Transformation of Isolated
Austenite Powder

Fizika metallov i metallovedeniye, 1959, Vol 8,
Nr 3, pp 475-476 (USSR) .

The method of isolated austenite powder manufacture from
a quenched steel by anodic solution has been described
by Zelenova (Ref 1). In this paper the results of a
study of the pearlitic transformation of isolated
austenite are given. This transformation was studied in

..powder separated by electrolytic solution from the guenched

Card 1/3%

APPROVED FOR RELEASE: 09/19/2001

steel Kh1l2F1 (1.49% C, 12% Cr, 0.28% V). The isothermal
transformation diagrams of austenite for the quenched
steel Khl2F1 and for isolated austenite separated from
this steel were compared. Isothermal decomposition curves
for powder and solid specimens were plotted by means of

an anisometer of the N.S.Akulov system for which purpose
the austenite powder and solid specimens were heated to,
and soaked in, the temperature range 300 to 700'C. The
powder obtained by electrolytic solution of the steel

was transferred to a quartz tube with a ground cork zﬁ:gggn.

CIA-RDP86-00513R000617320009-3"
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In order to obtain the isothermal decomposition curve of
austenite for the solid specimen, the latter was also
placed in a quartz tube in order to ensure,as far as
possible, identical conditions of heating to a constant
temperature. The solid specimens and powders were, after
soaking in the isothermal bath, also investigated by
X-rays. In the investigation of the steel Khl2F1l an
isothermal transformation of austenite in the solid
specimen, as well as in the powder, has been observed in
the pearlitic transformation range. The isothermal
decomposition of austenite diagrams for the solid
specimen and for the powder are shown in the figure on

p 476. X-ray photographs, taken of the powder prior to
isothermal soaking, show only austenite iines consisting
of separate point reflections. X-ray photographs taken
of the powder after isothermal treatment show continuous
diffraction lines of the a-lattice. The X-ray pictures
are identical for the powder and the solid specimens.

The authors conclude that the essential difference between
isolated austenite and that of the solid specimen in the

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"
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S0v/126-8-3-31/33
Investigation of the Pearlitic Transformation of Isolated Austenite
Powder

initial condition is the fact that secondary stresses
are absent in powder made by electrolytic solution of
quenched steel. There are 1 figure and 2 Soviet
references.-

ASS0CIATION:Tsentral 'nyy nauchno-issledovatel'skiy avtomobil'nyy i

avtomotornyy institut (Central Motor Vehicle and Engine :
Scientific Research Institute) b//////
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

e e W R A

_ SOV/126-8-3-32/33
Gulyayev, A. P. and Zelenova, V.D.

Investigatlon of the Intermediate Transformation of
Isolated Austenite Powder

Fizika metallov i metallovedeniye, 1959, Vol 8,
Nr 3, pp 476-478 (USSR)

Gulyayev et alii. (Ref 1) have shown that no martensitic
transformation occurs in monocrystalline austenite

powder made by electrolytic solution of quenched steel.
The aim of this work was to establish the characteristics
of the isolated austenite transformation in the
intermediate temperature range and compare them with those
of a solid specimen. The intermediate transformation of
isolated austenite was studied in powder separated by
electrolytic solution from quenched 144Kh3 steel

(1.44% ¢, 3.45% Ccr, 0.21% Si, 0.36% Mn). The
investigation of the isothermal transformation of
austenite of the quenched 144Kh3 steel and the separated
electrolytic deposit was carried out with an anisometer of
the N.S.Akulov system. Isothermal decomposition curves
were plotted at 300 and 400°C. Specimens of the quenched
steel and of the electrolytic deposit were heated z;ygg;
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anisometer bath and held there for different periods
of time after which they were quenched in water. For
solid specimens of the above steel, a transformation was
observed in the temperature range 300 to 400°C. The
isothermal decomposition of austenite curve at 400°C is
shown in the figure on p 477. An X-ray investigation of
the electrolytic deposit has shown that a small increase
in magnetic induction of the powder as the result of
soaking at the intermediate transformation temperature
is due to the formation of Fe304. X-ray photographs of
the powder after isothermal soaking are analogous to
those taken of the original powder, except for the oxide
lines. Thus, as in the case of the martensitic
transformation, there is no intermediate transformation of
isolated austenite obtained by electrolytic solution,
whereas in the solid specimen it takes place in the usual
way. The transformation of austenite in the medium
temperature range has common characteristics with the
martensitic transformation. This has led to the idea
Card 2/3 that the transformation in the medium temperature range
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passes through martensite formation. Such a point of
view has been expressed by Shteinberg (Ref 3},

Minkevich (Ref %) and Kurdyumov (Ref 5). The absence of
transformation in isolated austenite in the intermediate
transformation temperature range confirms the hypothesis
of the martensitic nature of the y-3a change in the
bainite transformation. There are 1 figure and 5 Soviet
references.

ASSOCIATION:Tsentral'nyy nauchno-issledovatel'!'skiy avtomobil'nyy i
avtomotornyy institut (Central Motor Vehicle and Engine
Scientific Research Institute)

SUBMITTED: February 10, 1958 L/
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GULYAYEV, A.P., doktor tekhn.nauk, prof.; VOROKHANOVA, M.F., inzh,
\""'”‘/’M,;;croscopic investigation of plastic deformation. [T}-udy]
PSNIITMASH 91:188-200 '59. (MIRA 12:8)
(Deformation (Mechanics)) (Metallography)
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Gulyayev, Aleksandr Pavlovich, Professor, Doctor of Technical Sclences
_/———/——‘

Termicheskaya obrabotka stali (Heat Treatment of Steel) 2nd ed., rev. and enl.
Moscow, Mashgiz, 1960. 495 p. 12,000 copies printed.

Reviewer: A.G. Rakhshtadt, Candidate of Technical Sciences; Managing Bd. for
Literature on Metalworking and Machine-Tool Making (Mashgiz): V.I. Mitin,
Engineer; Ed. of Publishing House: V.V. Rzhavinskiy, Engineer; Tech. Ed.:

%2.1. Chernova,

PURPOSE: This book is intended for technical personnel working in the field of
physical metallurgy and in the heat treatment of metals.

COVERAGE: The author reviews the theory and general problems of steel heat treat-
ment on the basis of his own findings. The mechanism of metal phase transfor-
mation and metal crystallization is outlined. Formation and decomposition of
austenite, pearlite, bainite and martensite are discussed. The effect of
quench-hardening, tempering and annealing of steels is analyzed. The micro-
photographs used by the author were taken from works of Ye.V. Petunina, A.l.
Gardin, A.N. Alfimov, V.D. Zelemova, M.P. Zel'bet, M.V. Taratorina, ard othsrs.

There are 519 references, mostly Soviet.

Card-1(7.
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Akademiya nauk 338R. Institut mashinovedeniya

Instrumental'nyye rezhushchiye materialy (Cutting-Tool Materials)
Moscow, Izd-vo AN SSSR, 1960. 137 p. 6,000 coples printed.

Resp. Bd.: A. I. Isayev, poctor of Technical Sclences, Professor;
Ed. of Publishing House: G. B. Gorshkov; Tech. Ed.: N. F. Yegorova.

jcles is intended for scientific personnel
manufacture and use of cutting tools.

PURPOSE: This collection of art
and production engineers engaged in the

COVERAGE: The collection contains papers read at a geminar on cutting-tool
materials organized and sponsored by the ¥omissiya po bekhnologii pAashinostroy-
eniya (Commission on Processing in Machine Building). The seminar investigated
the cutting properties of ceramic and carbide tool materials, the effect of
temperature on ‘cutting edges, the problem of wear, and the possibility of
using cutting tools more efficiently. No personalities are mentioned.
References accompany each article. There are 81 references: 79 Soviet, and

2 English.
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. TABLE OF CONTENTS:

Foreword [by A. I. Isayev]

Gulyayev, A. P. The Problem of Tool Steels

CIA-RDP86-00513R000617320009-3

HERSIRED

S0V/5116

Belousov, A. I. Prospects of Increasing the Cutting Properties of Tool

Materials

20

Kravtsov, V. I. On the Problem of Studying the Cutting Properties of
Ceramic Materials, Using Clean-Surface Friction Models in the Cutting

of Metals

32

Kalitin, P. P. Improving the Production of Ceramic Tool Materials
at the Moskovekiy kombinat tverdy¥h splavov (Moscow Hard-Alloy Combine ) 42

Reznikov, A. N. Temperature [Distribution] on the Surfaces of the Cut-

ting Tools, and the Wear of Cutting Edges
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GRUZIN, P.L.; GULYAYEV, A.P.; MARTINSON, V.G.; POLIEARPOV, Yu.A.
tgating tion of the self-diffusion

r&tio Of r ] o - [ [}

no.1:167-170 '60.

1
1 Moskovskiy vecherniy mashinostroitel'nyy institut i TSentral'nyy
n;uchno-iseledovatol'skiy institut chernoy metallurgii.
(Iron--Isotopes) (Diffusion)
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GULYATEV, AoP.; KRAYNEVA, Z.h.

B Steel tempering in a clamping device. Izv¥. V¥yS. ucz‘leb: zav, ;
chern, met. no,2:121.123 160. (MIRA 15:5)

1, ioskovskiy wecherniy mashinostroitelinyy institut.
(Steel ---Hoat treatment)
(Tempering--Squipment and supplies)

b
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s/137/61/000/005/051/060

12- W\ 2,566 A006/A106
—————
AUTHORS: Qulyayev, A, P.; Rustem, 8, L.; Orekhov, G. N., and Alekseyeva,
6. P,
TITLE: New steels for hot press forging of heat resistant alloys

PERIODICAL: Referativnyy zhurnal. Metallurgiys, no. 5, 1961, 16, abstract 5I110
(V sb.: "Metallovedeniye i term. obrabotka metallov" [Tr, Sektsii
metalloved, 1 term. obrabotki metallov, Tsentr, pravl, Nauchno-tekim,
o-va mashinostroit, prom-sti, no. 2] Mosoow 1960, 179-196)

TEXT: The authors carried out ocomparative investigations of the propertiea
(hardenability, roasting ability, heat resistance, maximum heat resistance, -7
adhesion resistance, mechanical properties at room and higher temperatures,
nardness in hot state) of 15 compositions 3288 (3Kh2V8) Cr-base die steel.
These compositions are characterized by 1) higher C content at normal W oontent;
2) higher W content; 3) lower W content at higher Cr, V, and T1 or Cr and 51
amount; U4) admixture of Mo, Co or Ni, 5) Mo instead of W and alloying with
Mo, W and Ni, It was established that steels whose compositions are given in the
table below, showed optimum propertles. Orade LIKh3VBM and UKnVeM2F steels were

Card 1/2
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subjected to industrial tests and are recommended for the production of dies for
the hot deformation of heat resistant parts, -

Table:

Steel Alloying elements, %

Grade Y Si Cr v W ™
uX686C

(ykngves) | O0-3570-45 1.2-1.4 6-7 0.5-0.6 | 6-7 .
4X3B8M

(hn3vawy | 0-3570%5 0.3-0.4 | 3.0-3.5 | 0.4-0.6 | 89 1.0-1.2
4X3BeM2®

( 4Kh3V2M2F) 0.35-0.45 0.3-0.4 | 3.0-3.5 | 1.5-2.0 }2.0-2,5 |2.0-2.5
4X3M6 BP

(knmevE) | 035704 0.3-0.4 | 3.0-3.5 | 0.5-0.7 |1.0-1.5 | 5.5-6.0
There are 14 references, T. F.

[Abstracter’s note: Complete translation]

Card 2/2
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AUTHORS : Gulyayev, A, P. (Doctor of Techn ;11 Sciences, Professor),
gnd Zélenova, V. D. {Candidate of Tezhn!ical Sciences)
TITLE: Distribution of Carbon in Case-Hardened Ilayer of aAlloy
Steels
PERIODICAL: Me;allovedeniye 1 termicheskaya obravorka metalliov,
1820, Nr 3, pp =-7 (USSE;
ABSTRACT: This 1s a report concerning an investigation of steel
18KnGT nontaining 0.21% G, 1.07% Mn. Q.20% 81, 1.03% Cr,

and 0.15% Ti. Some additional xD riments were con-
ducted wirth steel 1Kb13 (0..% C; %» Crdoand steel
IKh17NZ {C.1% C; 17% Cr; 9% NLi. For comparison
steel 20 (0.2% C; was 1inv iga‘eo‘ The samples of
steel 18KnGT (10 x 10 x case-hardened in
the scllid carburlzing ag aver a perlod ot
3 and & hr. After case. ning, scme saMpfe“ were
guenched in oil with pre .iﬁg ‘for precocling the
Card 1/& samples were swiftly car frem ~ase-nardening box
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its content
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Distribution of Carbon irn Case-Hardansad
Layer of Alloy Sneels

away from the surface.

The "abnormal' distribution of

carbon is characterized by the maximum ccntent of
carbon in the soluticn lccated nct on the surface
but at some distance away from 1t {though total
carbon content in the layer shows maxlmum cn the
surface). Tnerefore there 1s & layer on the surface
in which ftotal carbon ccntent 1s larger than 1its

content 1in the sclution.

The excess carbon 18 found in

carbides. All experiments are descrined and discussed.
The process of case-nardening of high-chromlum steels
takes place at high temperature (950° ¢) and requires
15 hr. Under these conditions an equilibrium state,

or that close to equilibrium, is reached, and 2

diffusion redistribution

case-hardening of 18KhGT

of chromium takes place.
stees]l takes place at

lower temperature (9200 C;, and 1t requires only

6 hr., The initial state

of 1BKhGT steel corresponds

to point C,. A" the beginning of saturation the
concentratgon corresponds to point C.. Then, as in

carc 3/4 rhe case of nigh-chromium steels, begins tne stage
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Distri Eution of Carbon in Case-Hardened ‘“J
layer of Alloy Steeis

of carbide formation [cementite). The formation‘and the

growth of carblde partlicles causes the impoverishment
(regarding carbon and chromium, ot gdjoining rezlong

of austenite, which results 1In the uec:ease of

general concentraticn of carbon in austenite. There
are 9 figures.

Carc 4/4
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GQULYAYEV, A.P.; SPIRIDONOVA, K.S.

Mechanical properties during tool steel torsion. Izv.vys.ucheb.
zav.; chern.met. no.5:142-145 160, (MIRA 13:6)

1. Moskovskiy vecherniy mashinostroitel'nyy institut.
(Tool steel--Testing)

i
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8/129/60/000/08/002/009
181150 E073/B135
AUTHORS: Gulyayev, A.P. (Doctor of Technical Sciences,Professor,
and Makarov, V.M. (Engineer)

TITLE: Martensitic Transformation), Mechanical Properties and
Siructure of Stainless oteels of the Austenite-
Martensite Class

PERIODICAL: Metallovedgniye i termichaskaga obrabotka metallov,
1960, No 8, pp 3-9 (+ 1 plate

TEXT: The steels of this type ﬂ?ich are most widely used in
the U.S.S.R, aret the steel Khl17N7Yu ¥ which corresponds to the
American Steel 17-7-PH, and the steel KnlSN9Yu (B1904for 8N2).
The authors of this paper investigated the steel Kni5N9Yu, which
has the following composition: 0,07% C; 14,9% Cr; 8,94 Nij;

1% Al. The kinetices of martensitic transformation were studied
by means of the anisometric method., It was found that after
quenching from 800 ©C the maximum temperature of the Mip point
equalled 80 ©C, and the maximum quantity of martensite was 30% in
the case of cooling to 20 ©C and 70% in the case of cooling to
.70 to -80 OC, If it is desired that after quenching the p)</

Card 1/3

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3

ik FRHHERERTEH AL E SR Rl Dl leay I EIEIe15 8 54,
E R AT B I RS | Y T o B PSR N S FESF Y 1]

pral 1 RN B LR 1H SN
“F FEN TP Y S BRI

FEH G A e D B H S S ST LT 4L rd T A

81875

8/129/60/000/08/002/009
E073/E135
Martensitic Transformation, Mechanical Properties and Structure of
Stainless Steels of the Austenite-Martensite Class

structure should remain an austenitic one and that the
transformation should occur only in the case of under-cooling to
Sub-zero temperatures, the initial heating temperature should be
about 975 °G, In this case under-cooling to -~70 9C is not
enough and for full martensitic transformation temperatures as low
as -100 to ~120 OC are required. After quenching from
temperatures above 950 °C the Min point 1is located at below zero
temperatures and the structure of the steel will be an austenitic
one (possibly with a certain quantity of eg-martensite). As
regards the influence of the speed of cooling, the results
obtained for this steel are in agreemsnt with the influence
observed in earlier work (Ref 4) on the steel Khl2F1%(1.5% C,

12% Cr, 14 V). Bapid cooling in the martensite range suppresses
martensitic transformation during ecooling but intensifies the
Lransformation under isothermal conditions and during heating.

The data on the results obtained from the various heat treatments
areg entered in Table 1. The influence of variouvs heat treatments
on the mechanical properties was also investigated and the results
are entered in Table 2 and plotted in Figs 6 and 7,
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E073/E135
Martensitic Transformation, Mechanical Properties and Structure of
Stainless Steels of the Austenite-Martensite Class

It was found that the best mechanical properties are obtained for
Steels containing 35-40% aged martensite and 60-65% austenite.
These are obtained by quenching to produce an austenitic structure
and subsequent treatment at sub~-zero temperatures and ageing.
Quenching from lower temperatures, of about 800 oC, will yield a
similar martensite to austenite ratio but the carbides which are
rejected along the grain boundaries reduce the ductility and the
impact strength of the material, The structure of the steel was
investigated by magnetiec measurements and also by means of an
electron microscope. In Fig 9 miecrostructure photos (X 5000) are
reproduced for material which was quenched from 975 °C, and also
for material quenched from 750 ©G.

There are 9 figures, 2 tables and 8 referencess 5 Soviet and

3 English,
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GULYAYSV, Aong ZELENOVA, V.D.
T I tenite of
Investigating martensitg transformation in igolatod aus
carbon Ei’,‘z.'eeng:l.ron &l'loy;z Fiz, met. 1 metalloved. 9 no. 4: 525.529
Ap 160 ' (MIRA 14:5)

hernoy metallurgii
1, TSentral'nyy nauchno-issledovatel'skiy institut ¢
i TSentral!nyy nauchno-igsledovatel!skiy aviomobil’nyy i avtomotornyy
institut,

(stesl—Metallography)
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AUTHORS ; QE}anEYJ,Q:ff and §h£§arev, A.S.

TITLE: " The Formation of Martensite at High Rates of
Deformation

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.lO,_Nd.s,
pPpP.691-697

W
TEXT: Two steels were tested: X15H910 (Kh15N9Yu) (0,07% carbon,
14,9% chromium, 8,9% nickel ang 1% aluminium) ang x12!1
(Kh12F1)(1, 4% carbon, 11,2% chromium and 0.7% vanadium),  The
following three methods of deformation were used: static
compression (2 mm/min) ; impact (250 m/sec); and explosion /
(5000 m/sec), Quenching temperatures were chosen so that the
steels contained approximately 8% martensite, The results of the

d that as the amount of plastic deformation

ecreased, In the
+ NO increase in the

. As the rate of deformation
experiments (or the pressure developed during the
ed, the quantity of martensite formed also

-
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The Formation of Martensite at High Rates of pDeformation

increased. This must have been connected with the greater degree
of transverse deformation. Martensite formed along a greater -
length in the gamples of the Kh12Fl steel in the impact experiment
because this steel had a lower plasticity, and deformed less in a

transverse direction. In the explosion experiments this steel
broke with a brittle fracture with no trace of plastic
deformation, and no increase in martensite was observed, The

method of deformation which led to the formation of the greatest
gquantity of martensite also gave the biggest increase in hardness.
On the other hand, the method which required the greatest degree of
deformation to form a given quantity of martensite also produced the
biggest increase in hardness, Fig.8 shows the increase in
hardness against the increase in quantity of martensite. Curves 1,
2 and 3 are for the static compression, explosion and impact
experiments respectively. There are 8 figures, 3 tables and

15 references: 7 Soviet and 8 Non-Soviet,
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1¢ Formation of Martensite at High Rates of Deformation
ASSOCIATION: f([nstif.ut kachestvennoy stali TSNIIChM
Institute of High-Grade Steel TeNIIChM)
SUBMITTED:  August 31, 1959 (initially)
June 16, 1960 (after revision)
—
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) GULYAYEVg AaPop doktor tekb.no na\lkg profo3 }‘:ALININAQ K.:Aop kand « takhno

--—~nauky SAVERINA, S.M,, inzh.,; YAKOVIEVA, V.1., red.; UVOROVA,
AF., tekhn, red.

[Tool steels, properties and heat treatment; manual] Instrumental’..

nye stali, svoistva i termicheskaia obrgbotka; spravochnik. Mo-

skva, Gos. nauchno-tekhn, izd-vo mashinostroit., lit-ry, 1961. 205 p.
(MIRA 14:8)

1. Moscow, Vsesoyuznyy nauchno-issledovatel!skiy instrumentalnyy
institut.

(Tool stesl)
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AK006/4101

AUTHORS : Gulyayev, é:‘P., Fadyushina, M, N,

TITLE: Red-heat resistance of high-speed steel

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 5, 1962, 62 - 63, abstract
51373 (V sb. "Metodika i praktika metallogr, issled. instrum, stalil,
Moscow, Mashgiz, 1961, 70 - 75)

TEXT: To develop a method of testing red-heat resistance of high-speed

steel, the authors studied the effect of the method and duration of heating and
repeated heating upon the reduction in hardness, measured at room temperature.

The investigations were made on grade P 9 (R9) steel quenched from 1,230°C and
tempered 3 times at 560°C. - Red-heat resistance tests are conducted as follows:
specimens of a given heat are treated under conditions recommended for the given -
stecl grade; they are then heated to 575°C with 4 hours holding time, air-cooled,
and their hardness 1s measured., These specimens are then heated to 600°C, held

for 4 hours, and the same operation is repeated and extended to 700°C, The re-

sults obtained are used for the plotiing of a "hardness versus 4-hour heating-

Card 1/2
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Red-heat resistance of high-speed steel AOO6/A101_

temperature” curve. The temperature causing a decrease in the steel hardness
down to a given value, as e.g. to 58 RC, is taken as a red-heat resistance

standard. Standards of red-heat resistance are given for 9 high-speed steel
grades.

N. Kalinkina

[Abstracter's note: Complete translation]
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AUTHORS ; QElYaXefisﬂ;P;' Professor, Doctor of Technical Sciences,
and Shigarev, A.S., Engineer,
TITLE: Thermal-mechanical treatment of steel and its influence

on mechanical properties

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961, No. 5, pp. 9-12

TEXT: The work described had the object of finding the

influence of changes in the degree of deformation in thermo- /
mechanical treatment on the mechanical properties of a steel /
(0.50% €, 1.55 Cr, 4.0 Ni, 0.31 Mo, 0.27 Mn, 0.25 Si, Mg = 250 °c,

AC1 7300, Acsz 810°). 45 x 45 mm blanks were forged from

150 x 150 x 300 mm ingots and annealed at 1200 °C for 10 hours,

In some experiments the properties obtained by ordinary heat

treatment (oil quenching from 900 ©°cC, tempering at 50-700 °C

approx.) were studied, In the main experiments 20 x 30 x 65 mm
specimens were deformed on a 100-ton press at 900 or 550 °cC

(actually 800-900 and 500-550 °C); some specimens were then oil
quenched and others socaked at 320 °C for 2 hours (molten tin).

Card 1/ 3
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Thermal-mechanical treatment of steel and its influence on
mechanical properties

Impact and tensile test pieces were machined from the treated
specimens and tempered at 100 °C before testing. For deformation
at 900 °C followed by oil quenching the tensile strength rose

continuously with rising degree of deformation (up to 90%); the
toughness curve approached a limiti  ~ -~alue, while the yield
point, elongation and reduction in a: -.. behaved in a more

complicated way due to the influence of variations in residual
austenite content. In general both strength and plasticity were
higher with 90% deformation than without, tensile strength

270 kg/mm2, yield point 190 kg/mm2, elongation 9%, decrease in
cross-sectional area 22%, toughness 4 kg.m/cm2; the corresponding
values without deformation but with oil quenching being 240, 175,
6, 9, 2. With isothermal soaking after deformation at 900 °C

the strength and plasticity values were not nearly so good as

with the quenching; variations in residual-austenite content were
similar, increasing at small deformations and decreasing with
large, Deformation (up to 35%) at 550 ©°C followed by oil
quenching showcd that yield point and toughness vary with

Card 2/ 3
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Thermal-mechanical treatment of steel and its influence on
mechanical properties

deformation as in the 900 °C-experiments; plasticity falls ?o
15-17% deformation and then rises to the highest value at 35%;
tensile strength rises steadily. With isothermal soaking )
(giving bainite) after deformation at 550 ©C all.the mechanical
properties deteriorated with increasing deformation (up to 35%) 2
the authors suggest this aspect needs further study.

There are 3 figures and 1 table.

ASSOCIATION: TsNIIChM
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Strength of steel and the problem. .. E111/E135

the cross-section of the part, "Hereditary" grain fineness is
secured by suitable deoxidation (Al + Ti) to give a very limited
residual content of elements and, possably, by additicnal "micro-
alloying" (V, Nb or Ti). Duct:lity reserve can be increased, over
that obtained by thermal improvement and fine austenite grain., by
introducing nickel {1-3%). Suppression of temper brittleness is
obtained by alloving with 0.2-0.4% Mo.

There are 2 figures and 2 tables,

ASSOCTATICN: TsNLIChM
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1

GULYAYEV A, P,, doktor tekhn. nauk, prof,; UL'TANE, Ye, A., inzh,
Effect of small additions of rare-earth metals and boron on
the properties of structural steel. Metalloved. i term. obr,
met. no.10:50-55 O '6], (MIRA 14:10)

1. TSentral'nyy nauchno-issledovatel! skiy institut chernoy
metallurgii,

(Steel, Structural—-Me tallurgy)

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3
I%t 15

GU V. A, P.[Gulyayev, A. P.]; SIGAREV, A, S. [Shigarev, 4. S.]

Thermomechanical treatment of steel, and its influence on mechanical
propertics., Analele metalurgie 15 no.4:110-113 0=D '61,

(Steel—Heat treatment)

i
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86- 00513R000617320009 3

R LY I § ot bt LA R T ) ill"il. o ‘X AR &
SR ETTES riumumuu\rim B B T T i N AP A -_:g. 3 ;

GULYAYEV, A.P., doktor tekhn,nauk, prof.; DELLZ, V.A., doktor tekhn.nauk;
prof.; (UR'YEV, 8.F,, doktor telhn.nauld, prof.; BORZDYKA; A.M., dnxtor
tekhn.nauk; VYAZNIKOV N.F., kand.tekhn,nauk |

"Principles of steel alloying" by ’Iprof.] V.S.Mes'kin, Reviewed

by A.P.Guliaev and others. Stal' 21 no.5:454~455 My '61.
(MIRA 14%5)

(51}031 alloys--Metallurgy)
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GULYAYEV, A.P., doktor tekhn.nauk; LEYKIN, I.M., kand.tekhn,mauk;
’ ~RGS SHCHINA, AWA,, inzh,; UI‘hIN v. H., inzh,

Highly resistant steel for the reinforcement of prestressed
reinforced concrete construction. Stal! 21 no,10:939-944 0 '61.
(MIRA 14:10)
1. TSentral'nyy nnuclmo—iasledovatel'skiy institut chernoy
metallurgii.
(Concrete reinforcement)
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AUTHORS 1 Gulyayev A. P., and Leshchinskayn, R. P.
TITLE: Scale of fracture surfaces of high.speed steel

PERIODICAL: Zavodskaya laboratoriya, v. 27, n2. & 194 50

TEXT: The authors developed a scale for evaluating the sice of austenitic
grains on the fracture surfaces of high- -speed steeil., Y¥ith ncermal heat
treatment, high-speed steel has a fine.grained sfrusrurs and =2cnehoidal
fracture. 1In this case, the grain size is denated by “he scale divisions
9 to 11 of the MOCT-5639-51 (GOST-5639-51). Howaver. under ‘ertain
conditions of heat treatment or during hot pla\YI" defe l”J.‘On high-speed
steel is prone to abrupt enlargement »f the aug*-nitic gras ‘ng. The
fracture surface of such a steel has a characteris*if £10ss and is -called /
“naphthalizing". The minimum grain surface for which the individaal ’
spangles can still be differentiated with th- nak~d eoye. amounts to ~ 8000
- 10 OOOP . 1In the case of even smaller grains. thi gpangies cannot be
distinguished any more and the fracture surtfa~e :s conchaidal. The
characteristic features of the naphthalizing fracture surfac= ar2. however,

Card 1/3
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clearly recognized under the microscope or magnifying zlass 5o far there
exists no quantitative determination methad far thy £rain s:1ze in highe
speed steel by means of the fracture surface. For this purpnse, the
authors developed a 10-step method 1liustrataed by miorcphotas [Abstra:ters
note: not reproducible], which characterizes the sice of the anstenits
grains from very large to normal. Each step of tha s5cate wgs photographed
in 3-fold and 100-fold magnification. The numbers ¢f the stal2 correspond
to the scale divisions in GOST-5639-51 with respect to tha gurface of an
average grain. The grain size of each step correspends ta +he equation:

n = 2N-1, N being the number of the Step, n the number of graing per
6.4 cm”, of the reproduction surface in !10C-fcld magn:ification. The
authors used various heat treatment processes {e.g.. repeated hardening)
in order to produce grains of different size in specimens of P18 (318)
steel. The grain size was determined on the polis

shad microsection by
calculating nodal points (S. A. Saltykov, Stercom=tricheskaya metallo-

grafiya (Stereometric metallography), Metallurgizdat {'958)). The author
scale differs from that in GOST-5639-51 by classifying the mi

icrostructures
as well as the fracture surfaces of the steel, Morscver, in the authorg?

09/19/2001 CIA-RDP86-00513R00061732090ﬂ9-ﬂ3{
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scale the degree of heterogeneity of the grain size c¢f the same step

= i 23t grains that
(Sma Saver = Tatio between the face of the larg=st grain: and that of

average ones), is much higher than in the GOST scale n2ationed. The ratio

S /S fluctuates with different scale divis:cns betwoen 7 and 10.
max’ “aver

An evenness of the grain size is; however, not observed in real micro-
structures. 1In the case of the naphthalizing fracture surface, this
becomes specially obvious. The authors' scale is thersfora very well
suited for determining the grain size accerding to the microstructure in
such specimens. There are 10 figuress and | Soviet bla- reference,
Abstracter's note: Essentially complete transla:xan.}

ASSOCIATION: Vsesoyuznyy nauchno-issledovatel iskiy inst rumental inyy

institut (All-Union Scientific Researsh Instituts of
Instruments)
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AUTHGORS : Gulyayev, A:FP., Doctor of Technical Sciences,
Medvedev, Yu.S., Engineer
TITLE : Stainless chromium-manganese-nickel-nitrogen

stainless steels with titanium, niobium and molybdenum

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no,2, 1962, 21-28

TEXT: The properties of chromium-manganese-nickel steels with
various carbon, nitrogen, manganese, nickel, titanium, niobium ani
molybdenum contents were studied. It was considered that the
addition of these elements would reduce the susceptibaility of the
steel to intergranular corrosion, The range of compositions (%) .
of the steels studied was: 0.03 to 0,963 C; 0,10 to 0.42 N; N
16.15 to 18,67 Cr; 4.06 to 6,67 Ni; 6,3 to 10.9 Mn; O to 2.0 NEb
three heats also contained 0,56% T and 1,92 to 3.0% Mo but no
niobium. The steels were melted in 40 kg induction furnaces from
pure materials, nitrogen being introduced as 1% N ferrochromium or

4 8% N manganese. Heats were poured into square ingots, 6 being
separately alloyed with the other elements. Specimens were mads

Card 1/}
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Staintess chromium-mangaiese- . . E111/E435

from 4 mm thick sheets prepared by rolling at a starting
temperature of 1150 - 1180°C and water quenching from 1050 C.
All the steels studied belong to the austenitic or austenitic

ferritic class of stainless steels. The amount of delta ferrite
was determined by means of metallographic and magnetic
measurements. it was found only in steels with over 0.7 or 1.5 Nt

(with 0.25 and 0.41% N. respectively). The effect of plasti
deformation to give S5, 10, 15 and 20% residual deformation cn the
-est steels was studied and compared with the effect on two
compositions of type 1X18H9T (1Khl8N9T) steels. In the lat-=-
deformation martensite was produced but not in the chromium-
manganese-nickel steels whatever their nitrogen. carbon niobium
and titanium contents. The influence of prolonged heating (ar %°G
500. 550 600, 650, 700°C up to 4000 hours) on the structure and
toughness of the steels was studied on hardened non.standard

40 x S % 3 mm specimens with a notch 1.5 mm deep and 0,75 mm zadis

of curvature. At all holding temperatures above 450°C ‘*he
toughness cf Cr-Mn Ni-N steels fell. the fall being the grrave:
higher the temperature. The fall is due to precipitaticn =l
Card 2/
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carbides or carbonitrides at grain boundaries. It is known the-
austenitic nitrogen-containing chromium-manganese-nickel steel
becomes liable to intergranular corrosion after holding at 425 to
815°C, the most widely-held explanation is that this 1s due to
precipitation of chromium carbides and nitrides. There 1s littie
published information on the effect of niobium content while thar

on the effect of niobium is contradictory. The authors have

studied the effect of carbon, nitrogen, nickel, manganese, niobiuwn
titanium and molybdenum, and also of stabilizing annealing on the
liability of the Cr-Mn-Ni-N steels to intergranular corrosion at \
450 to 750°C and holding times up to 1000 - 4000 hours, The Vf/
standard AM T°0CT6032-58 (AM GOST 6032-58) method was used.

Boiling time was 48 hours, intergranular corrosion being

determined from the appearance of cracks on bending the specimens

It was found that the steels (which are of the X17<4418

(Kh17N4AG8) type) become liable to intergranular corrosion when
heated to 450 - 800°C and are thus unsuitable for service in this
range. All austenite-forming elements {(carbon, nitrogen nickel

and manganese) increase this tendency. Niobium and titanium

Card 3/h
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increase resistance to intercrystalline corrosion, but stabilization
of the steels of the type tested by adding these elements 1s not
sufficiently effective since, to prevent formation of delta ferritsz,
the addition of those elements must be accompanied by an inirease
in the content of the austenite-forming elements (which have the
opposite effect). Alloying with molybdenum, which ratses the
temperature range in which intergranular corrosion develops 15 a
promising approach for the test steels which can then be used up
to 550 - 6007C, There are 5 figures and 1 table

ASSOCIATION: TsNIIChM Giproneftemash
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GULYAYEV, 4,P,

From the author [of the article under discussion]. Metalloved,
i term., obr, met, no.5:29-30 My ‘'62. (MIRA 15:5)
(Steel alloys--Testing)
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GULYAYEV, A.P., dokter tekhn,nauk, prof.; RCZLCVA, G.Y., inzh,;
HOLCHAKOVA, V.P., kand tekhn.navk; SHIRNGVA, T.G., inzh,

Praoperties of electroplated coatings on melybdemun. liotalloved.
i term. obr. met., no.7:10-13 J1 '&. (MIRA 15:6)

1, TSentralinyy nauchno-issledovatel'skiy institut chernoy
metallurgii,
{Molybdenun)
(5lectroplating)
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AGTHORS : _pulynyev, A.P., Gorelik, S.5., Sen 'kina, .S.

TrTLE Structuralk chantes during cold-working and
recrystall ization or molybidenun
uchebnykh zavedeniy, Chernaya
1962, 160-164
eformation and subsequent
in relation to the

P10 LCNL: Tovestiya vysshikh
metal turgiya, no.9,

TENT: The structural changes during d
annealing of cast molybdenum were studied
hardening and softening processes. Bars of commercially pure
molybdenum were forged at 1600°C and annealed at 1200°C for

2 hours., Samples 13 mm thick were then cut from the bars,

rolied at 500°C to 3¢ and 80% reduction and then annealed at
temperatures of up to LSOO°C. The changes in the structure were
followed by X-ray diffraction. The microstresses and size of the
regions of coherent scattering were determinced. The beginning of
ation was determined by the usual X-ray method.
examination and hardness measurements were also
After 80 reduction, nardness of Mo increased by
this increase in hardness was considerably less

‘recrystalliz
setaliographic
carried out.

a factor of 1.6;
Card 1/3
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in the case ot plastically deformed iron, The size of the regions

of coherent scattering in molybdenum was also considerably greater - .
in work-hardenud iron. The block dimensions in Mo deformed to

807 reduction were in tiae region of 11C0O A. The microstresses

in mo]ybdenum and iron were approximately the sawme, The smaller )
degree of work-hardening of molybdenum as compared with other }/
metals (iron) was thus associated with the less intense breaking- A
up of the coherent regions. Compared with massive

Mo specimens, deformed by rolling, Mo filings wcere characterized

by swaller block dimensions and lower microstresses, The

tcaperatures of the bve »ginning and the end of ratertalllzdtlon

after 30 reduction were, respectively, 11GC and 150C0°C; the
corresponding values for matcr;al given 60% reduction being 950

and 1100°C. There was no change in texture when the sample

deformed to 80% reduction was heated up to 1000°C. There are

3 figures.

Ccard 2/

v

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



) "AI'3P‘RO'\VIEI‘) FQR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3

B R L R R L

if i

$/148/62/000/C09/006/007
Structural changes ... EC21/E4873
ASSOCTATICNS: Moskovskiy vecherniy mashinostroitel'nyy institut
(Moscow Evening lMachinery Institute)
Moskovskiy institut stali i splavov
(Moscow Steel and Alloys Institute)

SUBMITTED: November 2, 1961,
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W, doktor tekhn.nauk, prof.

el on the ductility of steel,

Effect of chromium and nick
2.6 D '62. : (MIRA 16:1)

Metalloved, i term. obr. met. no.12s
1. TSentral'nyy nauchno-1gsledovatel'skiy institut chernoy

metallurgii.
(Steel-}btallurgy)
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Investigation of high-opeed steel with 30 /o Co. Sbor,trud.
TSNIICHM no.27:5-9 162, (MIRA 15:8)
(Tool steel--Testing)
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AUTHORS: Qulyayev, A.P., Meshcherinova, O.N., Trifohova, T.N. :
. TITLE: The influence of Boron on the properties of alloyed structural steals.,
. B

SOURGCE: Moscow. Tsentrallnyy nauchno-issledovatel'ekiy institut chernoy

metallurgii. Sbornik trudov. no.27. Moscow, 1962, Spetsiallnyye
stali i splavy. pp.29-46. A

TEXT: The paper reports the results of laboratory tests at the Central Sqienti-
+ fic Research Institute of Ferrous Metallurgy in an atterap: to empley B additions to
 compensate for the reduction in hardenability that is encountered in Ni-starved
_ structural steels; the tests were made to help alleviate the difficulties engendered
- in the USSR by a prevailing Ni shortage. The test series described comprises b
groups of differently alloyed steels: (1) Cr steels with an addition of B, XP {KhR)
with 1% Cr + 0.002% B; (2) Cr-Ni steels,” XH (KhN), with 195 Cr, 1% Ni {the latter
value dependent on the content of the naturally zlloyed Khalilevo pig irons); (3) Cr-
Ni steels with a B addition, XHP (KhNR), with 1% Cr, 1% Ni + 0.002% B; (4) Gr-
Mn stecls with B, XI'P (KhGR), with 1% Mrn; 1% Cr + 0,002% B; and (5) Cr-Ni-W
steels with B, XHBP (KhNVR), with 1% Cr, 1% Ni, 1% W + 0.002% B. The exact
compositions of the tested steels are tabulated. The paper describes:

Corddy
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smelting technique; (2) the test methodology, which comprises an investigation of
the growth tendency of the grain, the hardenability of the steel, the mechanical
properties, the ''toughness margin' or sensitivity to stress concentration, and the
temper-brittleness tendency; (3) the oxidation method employed faor the determina-
tion of the austenite-grain size (test results shown in full-page table); (4) the de-
termination of the hardenability by means of the facial-hardening method; (5) tests
for mechanical properties comprising tensile and impact tests and Hp | tests;

"
(6) tests for the "toughness margin," which were achieved by impact tests at vari-

cus temperatures between 720 and —-100°C, in which the impact work and the
appearance of the fracture were used as criteria (results shown in full-page tables);
(7) tests for the temper-brittleness sensitivity, in which a comparison of the impact
toughness and the appearance of the fracture was made between nonembrittled spe-
cimens, which had been quenched in oil and tempered for 2,5 hrs at 650°C and then
oil-cooled, and ¢:ibrittled specimens, quenched in oil, tempered for 2.5 hrs at
650°, and further tempered in the embrittlement zone at 530° for 16 hrs; these
tests ranged from +20 to -106°C (test results summarized in 2 full pages of figures).
Conclusions: (1) Addition of B increases the hardenability of all of the alloyed
steels tested appreciably; an addition of 0,002% B in the presence of 1% Cr in-
creases the hardenability of the steel more intensely than the addition of 1% Ni.
(ZC);JS;IAI! s?-gls tested were naturally fine-grain upon deoxidation by the given m?thod.
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Grain growth started in the 950-;,0000C range, in which the effect of the B ¢an~
s:sted in 2 reduction of the grain-growth temperature by 50°. (3) When tempéred

" to an identical hardness, all steels (at 20°9C) exhibited approximately identical;
mechanical properties, regardless of their alloying-elernent contents. Steels with
a smaller C content had greater plasticity and toughness following treatment {or
identical strength. (4) B increases the embrittlement-transition temperaturciof a
steel; this eifect is more pronounced when the composition of a steel is more;.com-
plex. The greatest toughness margin is exhibited by the XH (XhNj, B-frece, sieecl
and the low-alloyed XP (KhR}. (5) All steels exhibit a tendency taward tempeé“-

brittleness, including those containing W. There are 12 figures, 6 tables, and 3
references (1 Russian-language Soviet and 2 English-language U.§.: Brown, Iron
Age, VI, v.168, 1951, and Irwine, L. J., et al., Iron and Steel, no.7,1957, 30)%
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WGORELIK, S.8.; SEN'KINA, M.S.
Structural changes during peening and the recrystallization of

. Izv. vys. ucheb. zav.; chern. met. 5 n0.9:160=-164 '62.
molybdenum ZVe VY ; (MIRA 15:10)

1. Moskovskiy vercherniy mashinostroitel'nyy institut i Moskovskiy

institut stali i splavove ‘
(Molyodenum=-Cold working) (Crystallization)
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It~ltv0 E039/E135

AUTHORS ¢ Gulyayev, A.P., and Leshchinskaya, R.P.

TITLE: The influence of rate of heating on grain size

in austenitic high speed steel

PERIODICAL: Fizika metallov i metallovedeniye, v.1l3, no.2, 1902,
233-240

TEXT: High speed steel P18 (R18) after normal heat
treatment possesses small grains, but in some cases the so-called
naphthalene cracking occurs. This is likely when the steel has
been repeatedly hardened without intermediate annealing, and in
such cases the growth of large grains of austenite is observed.
This leads to a deterioration of its mechanical properties.

Such samples cannot usually be improved by subsequent heat
treatment. Existing theory cannot explain all the many phenomena
connected with the formation of naphthalene cracking. In the
present work the dependence of grain size on the rate of heating
in the austenite temperatufe-range. and also that corresponding
to the a—) y phase change 1is investigated for the austenitic
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high speed steel R18. The following conclusions are drawn.

1) The size of austenite grains formed by heating steel R1Y up
to 1280 ©°C depends on the speed of heating in the above
temperature ranges. 2) The dependence of grain size on the
rate of repeated heating has the form of a curve with a maximum
corresponding to rates of the order of 50-500 °C/min. At this
rate repeated heating always leads to the formation of
naphthalene cracking and large grains in the microstructure,
with very small (0.7 ©C/min) and very large (4500 ©°C/min) rates
of heating the grains remain small even after long soaking.
Consequently repeated heating of the steel R18 up to 1280 °c
without imtermediate annealing Jeads to the formation of
naphthalene cracking only at definite rates of heating.

3) By heating at a definite rate (500 °C/min) it is possible to
form naphthalene cracks and coarse grains in annealed steel.

4) The structure of steel having naphthalene cracks initially
is not improved by subsequent heating at any rate of heating in

The influence of rate of heating ...

the range 0.7-4500 °C/min. 5) The dimensions of samples i
undergoing repeated heating do not influence the grain size. Ef
Card 2/3 \
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There are 8 figures and 2 tables.

ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy
instrumental'nyy institut .
(All-Union Scientific Research Institute of
Instruments)

SUBMITTED: May 10, 1961

Ccard 3/3

APPROVED FOR RELEASE: 09/19/2001

CIA-RDP86-00513R000617320009-3"



R RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3
. R :

! i HEE H IS IR ba Bk PR | ; :
e : i IR PRI T MR R PSR ER s g1

AL i

ACCESSION NR AM;03251L BOOK EXPLOITATION s/

Gulyayev, Aleksandr Pavlovich

Motal scionce (Motallovedeniye), Lth ed. rev., Moscow, Oborongiy, 1963, Lékp.
65,000 coples printod.

QO0PIC Ta3S: alloy theory, carven steel, alloyed steel, nonferrpus alloy, heat
troatmens, metal siructure, heab resistant alloy, precision alloy, iron

PURPOSE AND COVERAGE: This book is a fundamental text for the course in metal
science road in machine building, metallurgical, and polytechnic higher educational
inatitutions. The book presents the basic theory of alloys, ‘examines the properties
and structure of carbon and alloyed steels, irons, heat-resistant, precision, and
other alloys including nonferrous alloys and the theory and practice of heat treat=
ing metals. This new edition gontains changes resulting from the development of
retal scieace in recent yoars and an appendix of handbook data on the composition
and propertios of alloys. The book will also be useful for engineers and techni-
cians in industry.

TASIZ OF CONTENTS [abridged]:
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Preface to the hth edition == 3
Preface to the 2nd edition -- 3

Part 1., Theory of alloys

Ch. I. Crystalline structure of matals == 5

Ch. IT. Crystallization -- 24

Ch. III. Plastic deformation and recrystallization -- 38
ch. IV. Alloy structure (basie concepts) == 56

Ch., V. Phase diagram ==

Part 2. Carbon steels

Ch. VI. Iron-carbon diagram -—= 108
Ch., VII. Carbon stecels == 126

Chn. VIII. Iron -= 140

Part 3. Heat treatment
Ch. If. General premises of heat treatment == 157
Ch. Y. Theory of heat treating steel -- 164

Ch. XI. Steel heat treating practice -= 199
Cn. XII. Surface hardening of steel ~- 222
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Ch. XIII. Chemical=thermal treatment of steel -= 227

Part 4. Alloyed steels

Ch. XIV. Effect of alloying elements -- 245

Ch. XV. Classification and grading of alloyed steels == 256

Ch. XVI. Siructural steels -- 250

Ch, XVII, Tool steels = 290

Ch. XVIII. Steels and alloys with special physical properties -- 320

Part 5. Nonferrous metals and alloys'

Che XIX. Aluminum and its alloys -- 396
Ch. XX. Copper and its alloys == 42}

Ch, X¥I, Bearing alloys and solder =- 438
Ch. XXII, Various nonferrcus alloys == LL7
Appendices -= 451

Subject index == 456
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GUL&@L__A_,}_’,,,_doktor tekhn.nauk, prof,; MEDVEDEV, Yu.5., inzh.

Structure and stability of austenite in chromium-mghganese-nickel
steels with nitrogen. Metalloved. i term. obr. met. no,1:35-39
Ja 163, (MIRA 16:2)

1, TSentral'nyy nsuchno-issledovatel'skiy institut chernoy
metallurgii i Gosudarstvennyy nauchno-issledovatel'skiy i
proyektnyy institut neftyanogo mashinostroyeniya.
(Chromium-manganese steel--Testing)
(Phase rule and equilibrium)
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AID MNr. 984-17 6 June Gy )\ia ye Vs ﬁb)'TJ' . , A
EFFECT OF THERMOMECHANICAL TREATMENT ON FIN# STRUCTURE
OF STEELS AND Ti ALLOYS (USSR} v '

Gulyayev, &, P., and A, S. Shigarev. Metallovedeniye i termicheskaya o
obrabotka metallov, no, 4, Apr 1963, 9-12. S/129/63/000/1304/06)3/014 ;

- The Centr&lScientific Research Institute of Ferrous Metallurgy imeni I. P,
_Bardin investigated the effect of low-temperature (LTTT, ausforming) and
high-temperature (HTTT) thermomechanical treatments on the mechanical
properties and fine structure of Armco iron, yige [AIS! W1} and SOXH4M
(0.50% C, 1.5% Cr, 4% Ni, 0.31% Mo) steel, and 0T4 (1.5% Mn, 2.6% Al
and OT4-1 {1.3% Mn, 1.4% Al) Ti alloys. In both types of TTT, specimens
were deformed by a single hammer blow with reductions up to 809 in HTTT
and up to 35% in LTTT and quenched in brine at -5°C, In the as-quenched
condition, S5XH4M steel deformed at 750 or 900°C with reductions of 15 or
. _90%, respectively, had a tensile strength of 275 or 270 kg/mm?, yield
- strength of 190 or 185 kg/mm?2, and reduction of area of 8 or 22% {com ~ : :
pared with 237 kg/mm?2, 180 kg/mm 2 and 4% for canventionally hardened i
. steel). Tempering at 100°C lowers the tensile strength by about & kg/mm?
" and raises yield strength and reduction of area somewhat, Analysis of
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AID Nr. 984-17 6 June

EFFECT OF THERMOMECHANICAL TREATMENT (Cont.)
s/129/63/ooo/00h/003/01u‘

T x-ray diffraction patterns revealec that the width of the (110) line of mar-
! tensite nroduced by thermomechanical treatment is considerably narrower
#  than that of martensite obtained by conventional hardening, The difference
becoines greater with higher reductions. The phenomenon is attributed to
defiormation-induced precipitation of carbon from austenite, which raises
the ternperature of martensitic transformation and reduces the amount of
residual austenite. The latter effect, however, becomes apparent only at
tigh reductions. Reductions up to 25-30% increase the amount of residual
austenite. In Ti alloys HTTT (deformation at 1000°C) was found to lower
the tensile strength by 5-10 kg/mm 2 {(at a reduction of 80%) but to increase
ductility greatly. In 0T4 alloy the maximum effect (elongation, 15%; re-
B duction of area, 40%; noich toughness, 10 mkg/cm?) was observed with re-
L ductions of 50-80%. In OT4-1 ductility increases steadily with increas-
ing reduction; at 80% reduction, elongation was 17%, reduciion of area 47%,
and notch toughness 12 kg~mfem 2 In both alloys the width of the (011) line
~of the ¢-phase was found to increase with increasing reduction, while the
amount of the residual 83-phase reached a maximum at 80% raduction, L[BV]

BRI

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3"



i

"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000617320009-3

et Qe R A eI L el 2

= ,;-.g.g-u;]ﬁy,:'.-'u:-ll'\’

S LG S VL TR it MR I3V 1S
REEHITHIC SRS AT

- L.10520-63 - - EWP(k)/EWP(q)/EWT(m)/BDS=~AFFTC/ASDewPEmlfmrdD

ACCESSION NR: AP3000960 5/0135/63/600/005/b006/b0€9

A
AUTHOR: Astaf'yev, A. S. (Candidate of technical sclences); GM.’ y
(Doctor of technical sciences); Sheherbakov, 0. B. (Engineer) “————oo §

S

TITLE: Effect of alloying elements on weldability of .high-atkengl;h-stemlo
b

SOURGE:  Svarochnoye proizvedstvo, no. 5, 1963, 6-9

- TOPIC TAGS: high-strength steel, weldability, heateaffected uone, alloying

element, cooling rate

ABSTRACT: The effect of C, Mn, Si, Cr, and V on the weldability of high~stremgbh
bainitic steels, primarily on mechanical properties of the heatzaffectgd zoneng h»
has %:'een investigated. Small heats containing C from 0.19 to 0.37%, Mn from '
1.0 to 2.3%, Si from 0.49 to 2.3%, Cr from O to 2.4%, and V from o.iz% melted . |
in a labora.t?ry arc furnace were rolled into plates 5 rm thick, annealed at :
1000C, and i:u.r--coof'Le;ci. Flate specimens were subjected to simulated welding

cycles (rapid heating to 1350C and cooling with rates varying from 0.15 %o
600C/sec) -in the IMET-1 machine. It was found that by limiting the contents

of C to 0.24 to 0.25%, Mn and Cr to 1.5 to 1.6% each, and Si to 0.5%, a
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satisfactory strength in the heat-affected zone (a proximately 100 kg/mm?). -
could be obtained even with slow cooling (O.lC/secg from the peal temperature :
of the welding cycle and without excessive embrittlement even with rapid - :
cooling. At higher contents the tensile strength of the heat-affected zone
increases considerably with cooling rates over 1.0¢/sec, but the ductility
drops to a very low value; for example, reduction of area drops to about 5%,
Si is especially harmful; an increase in Si content to 0.71% maxes the
heat-affected zone brittle even at low cooling rates. Orig. art. has: 10
figures and 1 table. ;
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